Trophic effects of platelets on cultured endothelial cells are mediated by platelet-associated fibroblast growth factor-2 (FGF-2) and vascular endothelial growth factor (VEGF).
In addition to their role in primary hemostasis, platelets serve to support and maintain the vascular endothelium. Platelets contain numerous growth factors including the potent angiogenic inducers VEGF and FGF-2. To characterize the function of these two platelet-associated growth factors, the effects of the addition of purified platelets to cultured endothelial cells were examined. The survival and proliferation of endothelial cells were markedly stimulated (2-3-fold and 5-15-fold respectively) by the addition of gel-filtered platelets. Acetylsalicylic acid-treated or lyophilized fixed-platelets were ineffective in supporting endothelial cell proliferation. In Transwell assays, the stimulatory effect of platelets on endothelial cells was preserved, consistent with an effect mediated by secreted factors. The combined inhibition of VEGF and FGF-2 by neutralizing antibodies, in contrast to inhibition of either alone, abrogated both platelet-induced endothelial cell survival and proliferation. FGF-2 isoforms were detected in platelet lysates, as well as in the releases of agonist-stimulated platelets. Megakaryocytes generated by ex vivo expansion of hematopoietic progenitor cells with kit ligand and thrombopoietin were analyzed for expression of FGF-2. Punctate cytoplasmic staining but no nuclear staining was observed by immunocytochemistry consistent with possible localization of the growth factor to cytoplasmic granules. The addition of platelets to cultured endothelial cells activated extracellular signal-regulated kinase (ERK) in a dose and time-dependent manner. This effect was abrogated by both anti-FGF-2 and anti-VEGF antibody. Since FGF-2 and VEGF are potent angiogenic factors and known endothelial cell survival factors, their release by platelets provides a plausible mechanism for the platelet support of vascular endothelium.